Introduction
Coal is the world's most abundant and widely distributed fossil fuel. It is a global industry that makes a significant economic contribution to the global economy. Coal is mined commercially in more than 50 countries and used in more than 70. Annual world coal consumption is about 5,800 million tons, of which about 75% is used for electricity production. This consumption is projected to nearly double by the year 2030 to meet the challenge of sustainable development and a growing demand for energy (A. Mishra, 2009 ).
Coal is a fossil fuel formed in ecosystems where plant remains were preserved by wood and mud from oxidation and biodegradation. For millions of years, a layer of dead plants at the bottom of the swamps was covered by layers of water and dirt, trapping the energy of the dead plants. The heat and pressure from the top layers helped the plant remains turn into what we call today coal. Coal is a readily combustible black or brownish-black sedimentary rock composed mostly of carbon and hydrocarbons, with small quantities of other elements, notably sulfur. It is a nonrenewable energy source because it takes millions of years to create. The energy in coal comes from the energy stored by plants that lived hundreds of millions of years ago, when the earth was partly covered with swampy forests. It is a sedimentary rock but the harder forms, such as anthracite coal can be regarded as metamorphic rock because of later exposure to elevated temperature and pressure. It is extracted from the ground by mining underground mining or open pit mining /surface mining (K. Rani and S. Kalpana, 2010) .
Coal is found in deposits called seams that originated through the accumulation of vegetation that has undergone physical and chemical changes. These changes include decaying of the vegetation, deposition and burying by sedimentation, compaction, and transformation of the plant remains into the organic rock found today. Coals differ throughout the world in the kinds of plant materials deposited (type of coal), in the degree of metamorphism or coalification (rank of coal), and in the range of impurities included (grade of coal).
Objectives of the Study

General Objective
The general objective of the study was to analyze/characterize physicochemical parameters of coal and its use as alternative source of energy, (in case of Yayo Woreda, Illubabor Zone, South west Ethiopia)
Specific Objectives
To determine the amounts of the physical and chemical elements present in the coal To determine the amount thermal energy (calorific value) released from coal per kg To identify types of coal present around study area To aware the society on the investment opportunity, use of coal as a source of energy in order to decrease deforestation and manufacturing technologies of coal
Statements of the Problem
The rising energy demand and dependence on coal for power generation management of large volumes of coal fly ash (CFA) produced in thermal power plants is one of the challenging issues to the country along with other environmental aspects. An ecofriendly solution of the problem is the logical necessity of today (K. Rani and S. Kalpana, 2010) . Today the use of coal for domestic heat is a very minor market for coal in Ethiopia and only a very small percentage of households use coal as a primary source of energy.
With the growing global demand for alternative sources of energy, such options are thriving in Ethiopia and are juxtaposed to the dominance of coal in Ethiopia's energy mix. The coal-bearing sedimentary basin Block around yayo area is believed to be much greater than what is known today. It is believed that southern part of the basin in Wittete Block continues several tens of km southwards and therefore there is a good opportunity to develop the coal resource of the Geba basin (T. Kibre. and M. Gashawbez, 1997) .
In addition to this, in Ethiopia coal was used only for cooking purpose, but as a result of technology it is also used for different purposes. Coal is burned to produce energy and is used to manufacture steel. It is used as an alternative source for heat generation in lime, aluminum scrap, coke production, cement production, smelting of copper and metallurgical industries. In addition to this, it is used in various chemical industries and production of nitrogenous fertilizers such as urea (W. Mammo, et. al, 2000) .
Significances of the Study
Now a days with the growing global technology, the demand for alternative sources of energy is a curtail issue to assure this demand. So coal is one of the best alternatives since it has many applications in different industry sectors including household use and agriculture. For instance; Coal is burned to produce energy and is used to manufacture steel. It is used as an alternative source for heat generation in lime, aluminum scrap, coke production, cement production, smelting of copper and metallurgical industries. Even though coal has such advantages, the ash produced in Coal causes all three environmental risks-air, water and ground (land) and spoils the aesthetics of the locality. Therefore environment friendly maintenance is the prime necessity of today. This study will also deal with clean coal technology, which is a collection of technologies being developed to mitigate the environmental impact of coal energy generation (K. Rani and S. Kalpana, 2010 and M. N. Saviourvo, 2012).
Coal is one of crucial energy sources for many countries, which is converted to heat and electrical power by different technologies for our daily life requirements. Therefore, predicting coal quality is an important task and depends on the knowledge of its physical and chemical constitution (A. K. Verma, et.al, 2010) . Furthermore, this work could be used as the fundamental consideration for future concerns, for instance: coal trading and its utilizations.
II. Materials and Methods
Study Design
A cross sectional survey on the physicochemical analysis of coal around Yayo Woreda was carried out using different laboratory analysis. Similarly using coal as a source of energy was also carried out.
Sample Collection Techniques and Sample Sites
The purpose of Collecting and preparing a sample of coal was to provide a test sample which, when analyzed, provide test results representative of the lot sample. This helps ensure an accurate characterization of the coal from which the sample is taken. Proper sampling and sample preparation are critical for accurate analysis (Q. Zhu, 2014) .
The sample area was around Yayo Woreda. Within this Woreda three sample sites (Wittete, Achibo and Sombo) was selected depending on the occurrence of coal and previously selected areas as high coal abundance identified as study conducted by Ethiopian mine and energy minister (T. Kibre. and M. Gashawbez, 
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Coal Analysis Methodologies
The chemical and physical composition of collected a channel or core sample of coal was analyzed according to International and national standards coal analyses guidelines i.e. American Society for Testing and Materials standards for coal analyses (ASTM). In order to determine the quality of coal, two types of analysis was carried out: 1) Proximity analysis and 2) Ultimate analysis
Proximity Analysis of coal
The proximity Analysis gives an idea of gross impurities present. This method is used to determine moisture content, volatile matter, ash content and fixed carbon of coal based on American Society for Testing and Materials (ASTM) (J. G. Speight, 2005) . It provides important information regarding the suitability of coal for a particular domestic or industrial use.
a) Moisture Content
Gentle heating of coal at a temperature slightly above the boiling point of water causes a loss of weight from the sample that is defined as moisture. The moisture content of coals ranges from about 5% to almost 70%. Moisture is an undesirable constituent of coals because it reduces the heating value (water does not burn!) and its weight adds to the transportation costs of coal. The moisture of air-dried, finely powdered coal sample was determined by heating accurately weighed quantity of a sample in a silica crucible at 105 -110 o C for 1 hour in an electric oven. The loss in a weight of sample is found out by the difference in weights. The percentage of moisture was calculated as percentage of moisture = loss in weight of sample x 100 weight of air-dried sample
b) Volatile Matter
Volatile matter (VM) in coal refers to the thermal decomposition products liberate when coal is heated at high temperature in the absence of air. The percentage of volatile matter is determined by heating accurately weighed air-dried coal sample in a silica crucible covered with lid. The heating is carried out at 925 ± 5 o C in a muffle furnace for exactly seven minutes in the absence of air. SO 4 Depending up on the amount of liberated ammonia, equivalent amount of H 2 SO 4 was determined in terms of N/10 NaOH in a back titration (V 2 mL). A back titration was carried out to known total quantity of H 2 SO 4 in terms of N/10 NaOH. In blank titration, same quantity of std. H 2 SO 4 was used to absorb ammonia, was titrated against N/10 NaOH (V 1 ml). The difference between blank and back titration gives amount of H 2 SO 4 in terms of N/10 NaOH, utilised to absorb ammonia (V 1 -V 2 ml).
2NaOH + H 2 SO 4 → Na 2 SO 4 + 2H 2 O From this equation, we can write equivalence as 2NaOH ≡ H 2 SO 4 ≡ 2NH 3 ≡ (NH 4 ) 2 SO 4 ≡ 2N NaOH≡ N, Thus 1000ml of 1N NaOH was correspond to 14 g of nitrogen in coal. 1000 ml of 0.1 N was correspond to 1.4 g of nitrogen. The percentage nitrogen in coal was calculated by the following equation, where W is weight of coal sample.
iii. Determination of Sulphur
In the estimation of sulphur, washing from bomb calorimeter in finding out calorific value are used. Sulphur percent in coal gets converted to sulphur dioxide which on cooling in calorimeter was absorbed in water to form dilute sulphuric acid. Sulphate was precipitated by treatment with Ba(NO 3 A given gram of the analysis sample of coal was placed in a crucible inside an oxygen bomb. An ammonium carbonate solution was added to the bomb to trap the chloride-containing species produced in the combustion. After charging with oxygen to atmospheres, the bomb was fired and allowed to stand in the calorimeter water for at least 10 min. The pressure on the bomb was then released slowly, the bomb was disassembled, and all parts of the bomb interior were washed with hot water. The washings were collected in a beaker and acidified with nitric acid. The amount of chloride in the solution was then determined by a potentiometric titration with silver nitrate solution (John T. Riley, 2007) and (W.R. Hibbard, 1967) vi.
Determination of Carbon Dioxide Content
The determination of the carbon dioxide content of coal was made by decomposing, in a closed system, a weighed sample of coal with hydrochloric acid, which liberates the carbon dioxide. This was absorbed in a CO 2 absorbent, such as NaOH or KOH on an inert carrier. The increase in mass of the absorbent was a measure of the CO 2 released by the coal sample, which could be used to calculate the amount of mineral carbonates in the coal (John T. Riley, 2007) . Small amounts of mineral carbonates occur in many coals and comparatively large amounts in some coals. The determination of carbon dioxide was required in estimating the mineral-matter content of higher-carbonate coals for classification purposes. Carbon dioxide was determined by boiling the coal with dilute hydrochloric acid and absorbing the liberated carbon dioxide in suitable absorbent (W.R. Hibbard, 1967) vii.
Determination of Calorific Value of Coal
Gross Calorific Valve (Specific Energy) -Calculated from the measured amount of heat released when the coal was burnt in excess oxygen in a bomb calorimeter under standard conditions i.e. it was determined by bomb calorimeter (John T. Riley, 2007) . The bomb calorimeter consists of a strong stainless steel vessel, called bomb, capable of withstanding high pressures. The bomb was provided with a lid which could be screwed firmly on the bomb. The lid in turn was providing with two electrodes and an oxygen inlet valve. One of the electrodes was provided with a ring to accommodate the silica crucible. The bomb was placed in a copper calorimeter having a known weight of water. The copper calorimeter, in turn, was surrounded by an air jacket and a water jacket to prevent loss of heat due to radiation. The calorimeter was provided with an electrical stirrer for stirring water and a Beckmann"s thermometer (O.W.Rees, 2012).
III. Result and Discussion
The Physico-chemical parameters analyzed were categorized into two major parameter categories.  Proximity analysis and  Ultimate analysis Sample from all selected areas Geba Basin (Wittete and around Yayo) and Achibo-Sombo were collected and all parameters were analyzed according to their procedure. In addition to this, during the analysis triplicate values was recorded and the average value was taken according to the following table. 
IV. Discussion
From laboratory analysis result, for each sampling points trial analysis was done. The average result was discussed. Accordingly, these results were discussed and compared with different scholars under this title and also was compared with the standard for each coal type. Major physicochemical parameters were analyzed and the analyzed parameters have direct relation with the energy giving of coal.
According to Yang et al. (2005) moisture content is a very important property which can greatly affect the burning characteristics of coal. Aina et al. (2009) also reported that, moisture content is one of the main parameters determining coal quality as lower moisture content of coal implies higher calorific value. Moisture content affects both the internal temperature history within the solid, due to endothermic evaporation, and the total energy that is needed to bring the solid up to the pyrolytic temperature. The moisture content of analyzed coal from Wittete area was recorded as having the average value of 11.00 %. The minimum value and maximum value recorded was 2.66 % and 20.1 % respectively. This result was in lined with China National Complete Plant Import and Export Corporation LTD 2007(COMPLANT, 2007) , and also in lined with Gebreyohannes, 2001 .
Volatile matter represents the components of carbon, hydrogen and oxygen present in the coal that when heated turn to vapour, usually a mixture of short and long chain hydrocarbons. (Chaney, 2010) Volatile content has been shown to influence the thermal behavior of solid fuels but this is also influenced by the structure and bonding within the fuel. The moisture content of analyzed coal from Wittete area was recorded as having the average value of 11.00 %.
According to Kim et al. (2001) ash has a significant influence on the heat transfer to the surface of the fuel, as well as the diffusion of oxygen to the fuel surface during char combustion. The values of volatile matter and ash content observed in this study are good and acceptable. Heat value or calorific value determines the energy content of a fuel. It is the property of coal that depends on its chemical composition and moisture content. The most important fuel property is its calorific or heat value (Aina et al., 2009) .
From the laboratory result analysis of Wittete and around Yayo area, specifically from percentage of Carbon and calorific value amount Coal rank was determined to be lignite to sub bituminous and medium to high volatile coal (table above) . These results were in lined with Gebreyohannes' result done in 2001.
According to Zarihun et al, 1998 , the subsurface exploration carried out at Yayo (Achibo-Sombo) area has confirmed the presence of four major lithologic units. According to their position in the stratigraphic sequence these units are listed from the oldest to the youngest as follows: Basement complex, Lower basalt, Sedimentary rock unit, Upper basalt. The upper basalt is the youngest rock unit in the study area. It mainly comprises fragmented, jointed and strongly fractured aphanitic basalt. The intensity of weathering is very strong both in the vertical and horizontal extensions and has changed the rock into slightly to completely weathered materials. From megascopic observation the presence of limonite, carbonate, silica and some chlorite coatings along fractures and joints were noted.
Distinct layers of pyroclastic rocks and tuffaceous sediments interbeded with the upper basalt are locally encountered in the study area. The laboratory result analysis indicates that the coals have medium to high volatile matter, medium to high ash content, relatively low to medium sulfur content and fixed carbon content. The majority of the coal samples falls within lignite B to sub bituminous C ranks and are non-agglomerating. Comparatively, the calorific value of coal per kg from Wittete and around Yayo area is greater than that of Yayo (Achibo-Sombo) area.
Generally, the findings of this study have shown that, energy/fuel produced from coal would make good fuel. The Physico-chemical characteristics of the coal assessed in this study showed that the energy /produced manufactured from the coal has low moisture content, high calorific value and low ash content. 
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V. Recommendation
The following recommendation can be given to the concerned body:  There is future and market potential for coal in this area since the survey revealed a positive attitude for the use of coal by the respondents.  High calorific value was recorded at Wittete area this indicates high energy producing coal can be mined and special care should be taken during mining by the concerned body  During mining process special care should be given for the employees around the area and also care should be taken regarding to the pollution of environment  This research result can be used as an input for further analysis specially regarding to special elements like hazardous radioactive metals.
